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Preface

Effects of Oil and Gas Development: A Current Awareness Bibliography is
created as part of the research initiative between LUMCON, MMS and the Coastal
Marine Institute (CMI), with the aim of providing current awareness in all aspects of
offshore o1l and gas development. Eleven quarterly issues were prepared from January
1998 to July 2000 that contained ~850 citations, and were compiled into Effects of Oil
and Gas Development: A Current Awareness Bibliography.

The bibliography evolved from 1990 to 1994 in response to increased demand and
MMS's changing needs. Initially, there were no subject divisions and circulation was
relatively limited. Eventually, the bibliography was sent quarterly to over 300 patrons
who have direct ties to or interest in Minerals Management Service and coastal marine
issues. In January 2000, a web base electronic database was created. The database
includes all citations from inception. The database can be search by either quarterly
issues or cumulative reports. Other types of searches are that are applicable are: Author,
Subject or keyword phrases. The database allows users to print their own copy of the
published report. Starting in January 2001, the bibliography will be distributed
electronically, with the anticipation of users going up accordingly.

Denise Landry, LUMCON Librarian, compiled the first three issues of the
bibliography. Ms. Landry's successor as LUMCON Librarian, Jacqueline Riley, prepared
the October 1990 through January 1993 issues. Sue Ann Lewandowski, Ms. Riley's
successor, prepared the April 1993 through October 1994 issues and edited the first
cumulative bibliography. Ms. Lewandowski was succeeded by Christopher Hooper-
Lane, who compiled the January 1995 through April 1997 issues. Shanna Bonvillain,
LUMCON Library Assistant Librarian, compiled the July 1997 issue with the assistance
of Glenda Carter. Ms. Bonvillain also assisted in the compilation of all previous issues of
the bibliography. The second cumulative bibliography was compiled by Shanna
Bonvillain and Mr. Hooper-Lane's successor as LUMCON Librarian, Donna Rice.

Donna Rice LUMCON Librarian, and Shanna Bonvillain compiled January 1998-April
1999 quarterly issues. Shanna Bonvillain, in the absence of a Librarian, compiled the
July 1999 quarterly issue with the assistance of Dr. Quay Dortch. Shanna Bonvillain
complied October 1999-April 2000 quarterly issues. Ms. Rice was succeeded by John
Conover, who complied the July 2000 quarterly issue and edited the third cumulative
bibliography with the assistance of Shanna Bonvillain.






The bibliography was compiled at the Louisiana Universities Marine
Consortium's Marine Center Library (LUMCON Library) on a Microsoft SQL server and
uploaded to Microsoft Word for Windows for editing. The quarterly issues were
formatted, photocopied, and mailed out from the LUMCON Library.

Contained in the following bibliography are citations from approximately 1997
through 2000.

The citations are arranged by main entry, which is author, if known, and title if
there is no acknowledged author or if the author's name was unavailable to the
bibliographers. Corporate author citations were used whenever appropriate. The title
main entry citations are listed at the beginning of each of the five sections followed by
the author main entry citations.

The bibliography is alphabetized in an order represented by the example in Table
1.

Table 1. Example of Alphabetization. (The first few words of hypothetical citations are
listed.)

1 tanker... LAB Laboratories Nednor, G.

1 a becomes the... LaBrea, L. The next phase...

96 sites. .. MacAllister, T. Norton, J. C.

Aberathy, C. MacPherson, A. J. A novel plan. ..
Al-Ahmed, M. McMahon, S. US Congress, Director...
Albanny, P. K. Manuel, A. T. US Congress, Office of...
Al-Sarif, B. Manuel, A. T. D. US Congress, Personnel. ..
Axon Corporation Manuel, J. USA all the way...
Bertram, D. J. M. NAF database is... United Industries says...
Bertram-Xavier, A. NETCO cited in...

La Link, O. Nash, C. S.

Information that appears in square brackets, [], in a citation is tentatively correct.
As much information as was available was included.

The majority of citations are to journal articles, books, book chapters, conference
proceedings and papers in conference proceedings. A few audio-visual and electronic
works are cited and their format is indicated, though the citations are not divided into
sections by format.

The broad subject areas covered in the bibliography are biology,

chemistry/geochemistry/geology, engineering/physics, environment/ecosystem
management/spills, and socioeconomic/regulation/general.
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BIOLOGY

Andres, B.A. The Exxon Valdez oil spill disrupted the

detected by fixed wavelength fluorescence. Marine breeding of black oystercatchers. Journal of

; . . Wildlife Management. October 1997; 61 (4):1322-
Environmental Research. 1998; 46 (1/5):225-228. 1328, ISSN: 0022-541X
ISSN: 0141-1136. . : - .

After the Exxon Valdez oil spill, 36% fewer pairs of
oystercatchers (Haematopus bachmani) occupied
oiled islands in Prince William Sound than before the
spill.

Aas, Endre; Beyer, Jonny; Goksayr, Anders PAH in fish bile

This paper details a simple method of PAH detection
by diluting gallbladder bile in ethanol or water and
fluorescing it with fixed wavelengths. This is a low
cost method to measure PAH exposure for a large

number of fish. Ansari, Z. A.; Saldanha, M.C.; Rajkumar, R. Effects of

Aas, Endre; Klungseyr, Jarle. PAH metabolites in bile and petroleum hydrocarbons on the growth of a

EROD activity in North Sea fish. Marine microalga, Isochrysis sp. (Chrysophyta).
Environmental Research. 1998; 46 (1/5):229-232. Oceanographic Literature Review. June 1998; 45
Atlantic cod (Gadus morhua), haddock Most concentrations of Bombay High crude oil

(Melanogrammus aeglefinus), and long rough dab depressed the growth rate of the microalga.

(Hippoglossoides platessoides) were sampled for
levels of PAH concentrations, from contaminated and
control areas of the North Sea. No differences in the
levels of PAH metabolites in bile or EROD activity
in livers was observed.

Anulacion, B. F.; Myers, M. S.; Willis, M. L.; Collier, T. K.
Quantitation of CYP1A expression in two flatfish
species showing different prevalences of
contaminant-induced hepatic disease. Marine
Environmental Research. 1998; 46 (1/5):7-11. ISSN:

Agler, B. A;; Kendall, S. J.; Trons, D. D.; Klsiewski, S. P. 0141-1136.

Declines in marine bird populations in Prince Starry flounder (Platichthys stellatu.?) hepatocytes
William Sound, Alaska coincident with a climatic showed a markedly reduced expression of CYP1A

regime shift. Waterbirds. 1999; 22 (1):98-103, than the hepatocytes of the English sole
This study focuses on the decline of several taxa of (Pleuronectes vetulus) tested.

marine birds in Prince William Sound that either prey
on fish or feed on benthic invertebrates. Much of the
population decline appears to be related to a change
in forage fish abundance that occurred during a
climatic regime shift, in the North Pacific Ocean,
although several of the marine bird population were
killed by the Exxon Valdez oil spill.

Bass, C.; Sanders, P.; Lappinscott, H. Study of biofilms of
sulfidogens from North Sea oil production
facilities using continuous-flow apparatus.
Geomicrobiology Journal. April-June 1998; 15
(2):101-120. ISSN: 0149-0451.

A high temperature anaerobic continuous-flow tool
was devised to study biofilms of sulfide-generating
bacteria. Biofilms were established within 5 days of

Al . D.: Ki ' . . "
Bakri, D.; Kittaneh F. Physicochemical characteristics the initiation of the fluid.

and pollution indicators in the intertidal zone of
Kuwait: implications for benthic ecology.
Environmental Management. 1998; 22 (3):415-424.
ISSN: 0364-152X.

A study of Kuwait's coastal environment,
physicochemical characteristics and other pollution
indicators, highlight a prevailing stressed and fragile
intertidal zone. Harsh environmental conditions in the
intertidal zone have restricted benthic fauna diversity.

Batten, S. D.; Allen, R. J. S.; Wotton, C. O. M. The effects of
the Sea Empress oil spill on the plankton of the
southern Irish Sea. Marine Pollution Bulletin. 1998;
36 (10):764-774. ISSN: 0025-326X.

The Continuous Plankton Recorder has been taking
plankton samples in the area of the Sea Empress oil
spill since 1970. Only a minor shift in species
composition has been observed.

Anderson, D. W.; Newman, S. H.; Kelly, P. R.; Herzog, S. K.;
Lewis, K. P. An experimental soft-release of oil-spill
rehabilitated American coots (Fulica americana): 1.
Lingering effects on survival, condition and behavior.
Environment Pollution. 2000; 107 (3):285-294.
ISSN: 0269-7491.

The objectives of this study were to determine the
long-term effects of oil spill rehabilitation and to
document survival, body condition, and behavior on
American coots.

Baumard, P.; Budzinski, H.; Garrigues, P. Polycyclic
aromatic hydrocarbons in sediments and mussels
of the western Mediterranean sea. Environmental
Toxicology and Chemistry. May 1998; 17 (5):765-
776. ISSN: 0730-7268.

Mussels from Corsica and Sardinia contained
petrogenic PAHs in concentrations ranging from 25
to 390 ng/g. Phenanthrene and anthracene appeared
to be absorbed in the water-dissolved form, but
heavier PAHs appeared to be absorbed as adsorbed
on particles.




BIOLOGY

Baumard, P.; Budzinski, H.; Garrigues, P. PAHs in Arcachon

Bay, France: origin and biomonitoring with caged
organisms. Marine Pollution Bulletin. August 1998;
36 (8):577-586. ISSN: 0025-326X.

The PAH uptake by caged mussels (Mytilus
galloprovincialis) increased exponentially with
higher levels of contaminated sediments.

Baumard, P.; et al. Polycyclic aromatic hydrocarbons in

recent sediments and mussels (Mytilus edulis)
from the Western Baltic Sea: occurrence,
bioavailability and seasonal variations. Marine
Environmental Research. 1999; 47 (1):17-47. ISSN:
0141-1136.

Mussels and surface sediment samples were collected
on three research cruises in the Baltic Sea during
1995 and 1996 and analyzed for PAH contamination.
There was a moderate correlation between the mussel
and sediment PAH content.

Baumard, P.; et al. Concentrations of PAHs (Polycyclic

Aromatic Hydrocarbons) in various marine
organisms in relation to those in sediments and to
trophic level. Marine Pollution Bulletin. 36
(12):951-970. ISSN: 0025-326X.

Mussels, fish, crabs and other crustaceans were
sampled along European coasts. PAH concentrations
were significantly negatively correlated with
molecular weights of the contaminant compounds,
and concentration variations resulted from different
feeding habits of the organisms tested.

Baumard, P.; et al. Origin and bioavailability of PAHs in

the Mediterranean Sea from mussel and sediment
records. Estuarine Coastal and Shelf Science. July
1998; 47 (1):77-90. ISSN: 0272-7714.

The mussels (Mytilus galloprovincialus) sampled
showed very low levels of contamination with the
exception of mussels taken from the Pont Vendres
and Barcelona harbors.

Begg, G.S.; Reid, J.B.; Tasker, M.L.; Webb, A. Assessing the

vulnerability of seabirds to oil pollution:
sensitivity to spatial scale. Colonial Waterbirds.
1997; 20 (2):339-352. ISSN: 0738-6028.

Oil pollution and seabird distribution patterns are
scale dependent, thus it was suspected that
interactions between oil pollution and seabirds would
be dependent on spatial scale.

Bell, N.; Smith, J. Coral growing on North Sea oil rigs.

Nature. 1999; 402 (6762):601. ISSN: 0028-0836.
The coral (Lophelia) was found growing on the Brent
Spar oil-storage buoy, located in the North Sea,
during its decommissioning. Apparently, healthy
colonies have been exposed to quality standards of
operational discharges, but they were not affected by
discharges from the oil platforms. These findings
indicate that Lophelia has a wider distribution and a
more rapid rate of growth than previously believed.

Bennett, A.; Bianchi, T. S.; Means, J. C.; Carman, K. R. The
effects of polycyclic aromatic hydrocarbon
contamination and grazing on the abundance and
composition of microphytobenthos in salt marsh
sediments (Pass Fourchon, LA) 1. A microcosm
experiment. Journal of Experimental Marine
Biology and Ecology. 1999; 242 (1):1-20. ISSN:
0022-0981.

Surface sediments collected from a salt marsh in Pass
Fourchon, LA, were used in a microcosm study to
examine the effects of polycyclic aromatic
hydrocarbon contamination on the abundance and
composition of microphytobenthos. Changes in the
microphytobenthos exposed to sediments treated with
high and low levels of PAHs, were monitored by
using plant pigments as a biomarker. Grazing
pressure on microphytobenthos by the periwinkle
snail (Littorina irrorata) as well as its responses to
PAH contamination were also examined.

Beyrem, H.; Aissa, P. Impact of oil pollution on the
meiobenthic densities of the littoral of Bizerta
(Tunisia). Vie et Milieu - Life and Environment.
September 1998; 48 (3):183-190. ISSN: 0240-8759.
Comparisons of nematodes obtained in various
sectors of a permanent oil discharge, are compared to
other meiofaunic gropus, to determine their resistance
to chronic oil pollution. It appears that the
nematofauna is more resistant, but nevertheless
quantitatively affected by chronic oil pollution.

Bickham, J.W., et al. Flow cytometric determination of
genotoxic effects of exposure to petroleum in mink
and sea otters. Ecotoxicology. August 1998; 7
(4):191-199. ISSN: 0963-9292.

Experiments were conducted on female mink prior to
and during pregnancy, and on yearling female mink.
The kits of the females exposed during pregnancy
exhibited increased genome size in kidney samples,
but no clastogenic effects in kidney and liver tissue.
The yearlings exhibited clastogenic damage in the
spleen, but none in the kidney tissue and no increased
genome size were observed. Blood samples were also
taken from two populations of sea otters: one
contaminated by the Exxon Valdez oil spill, and the
other a control group.

Binark, N.; Guven, K. C.; Gezgin, T.; Unlu, S. Oil pollution
of marine algae. Bulletin of Environmental
Contamination and Toxicology. 2000; 64 (6):866-
872. ISSN: 0007-4861.

Oil pollution was determined by the measurement of
alkanes and aromatics on the surface and inside of
algae. PAHs were discovered both on the surface and
inside the algae. Authors believe that testing algae is
a good indicator of seawater pollution.
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Blenkinsopp, S. A., et al. Toxicity of the weathered crude oil

used at the Newfoundland Offshore Burn
Experiment (NOBE) and the resultant burn
residue. Spill Science & Technology Bulletin. 1996;
3 (4):277-280. ISSN: 1353-2561.
Water-accommodation fractions (WAF) were
prepared from Alberta sweet mixed blend (ASMB).
Burned residue was tested on one freshwater fish
species, a saltwater fish and gametes of a species of
sea urchin. This experiment proved non-toxic to all
species tested.

Bodkin, J. L.; Burdin, A. M.; Ryazanov, D. A. Age - and sex-

specific mortality and population structure in sea
otters. Marine Mammal Science. 2000; 16 (1):201-
219. ISSN: 0824-0469.

Over three hundred carcasses of sea otters were
collected five days after the T/V Exxon Valdez oil
spill and were used to characterize data for the
affected sea otter population.

Bogovski, Sergei; Sergeyev, B.; Muzyka, V.; Karlova, S.

Cytochrome P450 system and heme synthesis
enzymes activity in flounder liver as biomarkers
of marine environments pollution. Marine
Environmental Research. 1998, 46 (1-5):13-16.
ISSN: 0141-1136.

Aryl hydrocarbon hydroxylase levels can be used to
demonstrate toxic contamination of marine
environments in relation to the Baltic flounder
(Platichthys flesus).

Boleas, S.; Fernandez, C.; Beyer, J.; Tarazona, J. V.; Goksoyr,

A. Accumulation and effects of benzo[a]pyrene on
cytochrome P450 1A in waterborne exposed and
intraperitoneal injected juvenile turbot
(Scophthalmus maximus). Marine Environmental
Research. 1998; 46 (1/5):17-20. ISSN: 0141-1136.
Bile fluorescence was found to be a more sensitive
biomarker of benzo[a]pyrene exposure in juvenile
turbot (Scophthalmus maximus) than EROD activity
and CYP1A measurement.

Boonchan, S.; Britz, M.L.; Stanley, G.A. Surfactant-

enhanced biodegradation of high molecular
weight polycyclic aromatic hydrocarbons by
Stenotrophomonas maltophilia. Biotechnology and
Bioengineering. August 20, 1998; 59 (4):482-494.
ISSN: 0006-3592.

Bowman, T.D.; Schempf, P.F.; Hodges, J.1. Bald eagle

population in Prince William Sound after the
Exxon Valdez oil spill. Journal of Wildlife
Management. July 1997; 61 (3):962-967. ISSN:
0022-541X.

Bald eagle population surveys were done by air of the
islands in Prince William Sound in 1989-91 and in
1995. It was determined that the bald eagle
populations returned to it's pre-spill proportions by
199S.

Bue, B.G.; Sharr, S.; Seeb, J.E. Evidence of damage to pink
salmon populations inhabiting Prince William
Sound, Alaska, two generations after the Exxon
Valdez oil spill. Transactions of the American
Fisheries Society. January 1998; 127 (1):35-43.
ISSN: 0002-8487.

Gametes were taken from salmon returning to oil
contaminated and uncontaminated streams and
crossed and hatched under controlled conditions.
Only the embryos from the oil contaminated streams
showed significantly increased mortality.

Bue, Brian G.; Sharr, Samuel; Seeb, James E. Evidence of
damage to Pink Salmon populations inhabiting
Prince William Sound, Alaska, two generations
after the Exxon Valdez Oil Spill. Transactions of
the American Fisheries Society. 1998; 127 (1):35-43.
ISSN: 0002-8487.
Pink salmon embryo mortality was found to be very
high due to the oil spill.

Burger, J.; Tsipoura, N. Experimental oiling of sanderlings
(Calidris alba): Behavior and weight changes.
Environmental Toxicology and Chemistry. June
1998; 17 (6):1154-1158. ISSN: 0730-7268.

Fresh and weathered oil was applied to the belly
feathers of sanderlings to equate 20% plumage oiling.
Control birds were wiped with clean swabs. Oiled
birds spent more time preening and spreading the oil
on their feathers, and less time eating and resting,
than the un-oiled birds.

Camphuysen, K. Beached bird surveys indicate decline in
chronic oil pollution in the North Sea. Marine
Pollution Bulletin. July 1998; 36 (7):519-526. ISSN:
0025-326X.

Using the number of beached, oil-contaminated birds
as an indicator of oil pollution offshore, there appears
to be a decline in the amount of oil pollution in the
North Sea. Oil contamination rates tended to be
species specific, with swimming birds exhibiting high
oiled rates, and flying birds exhibiting lower oiled
rates.

Camus, Lionel; Aas, Endre; Borseth, Jan Fredrik.
Ethoxyresorufin-O-deethylase activity and fixed
wavelength fluorescence detection of PAHs
metabolites in bile in turbot (Scophthalmus
maximus L.) exposed to a dispersed topped crude
oil in a continuous flow system. Marine
Environmental Research. 1998; 46 (1/5):29-32.
ISSN: 0141-1136.

Fixed wavelength fluorescence detection of PAH
metabolites in juvenile turbot (Scophthalmus
maximus L.) bile is thought to be a more sensitive
biomarker than EROD activity in situations of long
term exposure to sublethal concentrations of oil.
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Carls, M.G., et al. Expression of viral hemorrhagic
septicemia virus in prespawning Pacific herring
(Clupea pallasi) exposed to weathered crude oil.
Canadian Journal of Fisheries and Aquatic Sciences.
October 1998; 55 (10):2300-2309. ISSN: 0706-652X.
Adult Pacific herring were captured and exposed to
weathered crude oil for 16-18 days. Total PAH
concentration and prevalence of viral hemorrhagic
septicemia virus correlated strongly with
histopathalogic lesions.

Carlson, P.W.; Bamnes, E. C. Morphology of bottom
sediment of Prince William Sound along the oil
spill trajectory. P.R. Carlson Sediment of Prince
William Sound, beech to deep fjord floor, a year after
the Exxon Valdez spill.. Fairbanks, AK: Alaska
Division of Geology and Geophysics Survey; 1991.

Cavenagh, A. Greenpeace tries to obstruct oil licences.
Oceanographic Literature Review. 1998; 45 (3):583.
ISSN: 0967-0653.
Greenpeace is in persuit of a judicial review to
disrupt oil and gas field development in a rare coral
region. Licenses that were illegally issued by the
government are the grounds for the review as well as
the issue of the governments failure to consider its
duty to protect the rare coral.

Choiseul, V.; Wilson, J. G.; Nixon, E. The distribution of
hydrocarbons on the east and south-west Irish
coasts and in the Liffey Estuary. Biology and
Envionment: Proceedings of the Royal Irish
Academy. 1998; 98B (2):75-86. ISSN: 0791-7945.
Mytilus edulis and surface sediments were used as
environmental indicators to determine the nature and
spatial distribution of hydrocarbons in several Irish
coastal and estuarine sites. Hydrocarbon
concentrations varied from below the detection limit
to chronic petroleum contamination in estuarine areas
subject to anthropogenic activity. Mussels were the
most effective indicators of hydrocarbon pollution at
the Laffey estuary site where the sediments were
heavily contaminated.

Clarke, K.R.; Warwick, R.M. Quantifying structural
redundancy in ecological communities. Oecologia.
January 1998; 113 (2):278-289. ISSN: 0029-8549.
In cases of both natural and human environmental
variability on community composition, remarkably
high structural redundancy was measured. The
Amoco-Cadiz oil spill site was used for testing the
effects of human environmental variability.

Cleveland, L.; Little, E. E.; Calfee, R. D.; Barron, M. G.
Photoenhanced toxicity of weathered oil to
Mysidopsis bahia. Aquatic Toxicology. 2000; 49
(1/2):63-76. ISSN: 0166-445X.

This study found that ultraviolet light increases the
toxicity of weathered oil, as seen in the mortaility
rates of Mysidopsis bahia during controlled
experiments.

Cohn, Jeffrey P. Understanding sea otters: Exxon Valdez oil
spill engenders research that sheds light on these
cute, cuddly creatures. BioScience. 1988; 48
(3):151-154. ISSN: 0006-3568.
In areas where there have been oil spills such as the
Exxon Valdez, the number and size of sea urchins
greatly increases due to absence of sea otters.

Copley, J. Squeaky clean - magnets could help wildlife
recover from oil slicks. New Scientist. 1999; 162
(2184):11. ISSN: 0262-4079.

Researchers tested techniques by using iron powder
for the removal of different grades of crude oil coated
from duck feathers. Combining the feathers with a
magnet removes the oil as well as the iron.
Depending on the grade of oil, test results showed
that 97 percent of the contaminants were removed
quickly and effectively.

Cranford, P.J.; Gordon, D. C.; Lee, K.; Armsworthy, S. L.;
Tremblay, G. H. Chronic toxicity and physical
disturbance effects of water- and oil-based drilling
fluids and some major constituents on adult sea
scallops (Placopecten magellanicus). Marine
Environmental Research. 1999; 48 (3):225-256.
ISSN: 0141-1136.

A laboratory experiment was conducted to examine
the effects of water and oil-based drilling fluids and
some major constituents on the adult sea scallop,
(Placopecten magellanicus). Results show that
chronic intermittent exposure of sea scallops to dilute
concentrations of operational drilling wastes,
characterized by acute lethal tests, are practically
non-toxic, but can affect growth, reproductive
success and survival.

Curran, P.M.T.; Gillespie, D.K.; Omuircheartaigh, I.G. The
effects of oil spill dispersants on conidial
germination and ultrastructure in the marine
fungus (Zalerion maritimum). Botanica Marina.
July 1997; 40 (4):359-367. ISSN: 0006-8055.
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J. C. The fine sand Abra alba community of the
Bay of Morlaix twenty years after the Amoco
Cadiz oil spill. Marine Pollution Bulletin. September
1998; 36 (9):669-676. ISSN: 0025-326X.

Studies made of the fine sand Abra alba community
over the 19 years since the Amoco Cadiz oil spill
have shown that areas contaminated by oil spills need
to be monitored for more than 10 years after the spills
to determine the real ecological impact of the spill on
the communities. It took more than 10 years for this
community to reconstitute itself.

J.-C. The muddy fine sand Abra alba-Melinna
palmata community of the bay of Morlaix twenty
years after the Amoco Cadiz oil spill. Marine
Pollution Bulletin. 2000; 40 (6):528-536. ISSN:
0025-326X.

The author draws on twenty years of data from the
bay of Morlaix to conclude that the effects of the oil
spill from the Cadiz weakly affected the Abra alba-
Melinna palmata community. Two distinct post-spill
periods are demonstrated: the establishment of
Lanice conchilega (1978-1984), and the incremental
replacement by Clymenura clypeata (1985-1996) in
the bay. Production/biomass ratios of the community
are demonstrated over time, and then compared with
other areas more adversely affected by the spill.

Day, R. H,, et al. Effects of the Exxon Valdez oil spill on

habitat use by birds along the Kenai peninsula,
Alaska. Condor. August 1997; 99 (3):728-742.
ISSN: 0010-5422.

Thirty-four species of marine-oriented birds along the
Kenai Peninsula were surveyed from 1989-1991.
After the Exxon Valdez spill, twenty-two species
showed no significant changes in habitat use while
twelve species did show significant negative impacts
in habitat use.

Dean, Thomas A., et. al. Eelgrass (Zostera marina L.) in

deHaro,

Prince William Sound, Alaska: effects of the
Exxon Valdez Oil Spill. Marine Pollution Bulletin.
1998; 36 (3):201-210. ISSN: 0025-326X.

Eelgrass beds at oiled and reference sites were tested
between 1990 and 1995. The eelgrass sustained only
slight damage due to oiling, and the damage did not
persist more than one year after the spill.

A.; et al. Phytoremediation of the polluted soils
after the toxic spill of the Aznalcollar mine by
using wild species collected in situ. Fresenius
Environmental Bulletin. 2000; 19 (5/6):275-280.
ISSN: 1018-4619.

Delille, D.; Basseres, A.; Dessommes, A.; Rosiers, C.
Influence of daylight on potential biodegradation
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The biological impact of the grounding was assessed
by using quantitative underwater censuses at
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as oil pollution monitors. North Sea oil releases have
significantly declined over the last 15 years. Oil
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Dispersed oil combinations were found to be
significantly more toxic than crude oil to the
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In a spiked artificial soil medium, the accumulation
of four polycyclic aromatic hydrocarbons;
phenanthrene, pyrene, fluoranthene, and
benzo[a]pyrene were tested in the earthworm Eisenia
andrei over a seven day period. Results of this study
indicate that using a standard PAH accumulation
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several weeks' exposure) would produce misleading
results.
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Benthic communities within and adjacent to eelgrass
beds in Prince William Sound, Alaska, were used to
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Post-larval sea bass (Dicentrarchus labrax L.) were
collected in the Bristol Channel during 1996 to
examine the effects of the Sea Empress oil spill on
their growth and survival. The seabass found at
sample sites along the north coast of the Bristol
Channel tended not to reach the critical length for
survival through their first winter.
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Marine Pollution Bulletin. November 1997; 34
(11):928-940. ISSN: 0025-326X.
It is estimated that between 1 and 13% of spilled oil
enters the subtidal zone. Documented biological
effects of oil that enters the subtidal zone are short-
lived and is recovered rapidly.
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associated pyrene and benzo[a]pyrene to
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Feeding and non-feeding oligochaetes were subjected
to polluted lake sediments in five consecutive
experiments. In addition, semi-permeable membrane
devices (SPMDs) were tested by mimicking the
accumulation of sediment-associated chemicals by
benthic invertebrates in five consecutive tests to
determine the effect of aging of sediment on
accumulation. The aging of sediment decreased
availability of PAHs to both organisms and SPMDs.
Semi-permeable membrane devices may also
successfully mimic uptake by non-feeding organisms.
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In this study, the presence of sulphate-reducing
bacteria (SRB) in oil field samples from the North
Sea was investigated. This study finds that the
microorganisms Desulfomicrobium were found in
four different samples from two distant North Sea oil
fields, and suggests they are likely to be widespread
throughout other oil field systems. With their wide
range of salinity and temperature tolerance, these
microorganisms play an important role in the
generation of sulphide.
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South Louisiana crude oil was sprayed on Sagittaria
lancifolia to evaluate its sensitivity to in-situ burning.
This remediation method suggests that it may be
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remove oil and to control the oil migration to
sensitive areas.
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Random transects of fish assemblages of nearshore
hardbottom habitats of southeast Florida were
quantified at three sites from April 1994 to June
1996. Eighty-six taxa (77 identified to species) from
36 families were censused. The hardbottom at one
site was buried by a dredge project to widen a beach
one year into the study. Burial of approximately five
ha of hardbottom habitat at the dredge site lowered
the numbers of individuals and species by over 30x
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Nauplii from three estuaries were sampled. Two of
the sites sustained much urban and industrial
pollution, while the third site was subject to low
levels of urban and agricultural pollution. PAH
concentrations in the soil samples of the third site
were much lower than the other two, and many more
nauplii hatched at this site than at the others.
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encoding gene as a potential probe for
environmental bacterial isolates capable of
degrading polycyclic aromatic hydrocarbons.
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A GST gene in Sphingomonas spp., isolated from
samples taken in New Zealand and the United States,
was found to be a potentially useful marker.
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fish. Spill Science & Technology Bulletin. 1996; 3
(4):259-262. ISSN: 1353-2561.
Young rainbow trout mortality increased rapidly with
increasing exposure levels to Norman Wells crude
oil, and was exacerbated by the addition of oil
dispersants. The mean body water content of the few
fish that survived the 55-day experiment had
increased by greater than 6%.
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The high toxicity levels of oil did not significantly
alter the density of the populations.
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In 1990 a series of accidental discharges released
almost five million L. of oil into the Arthur Kill
estuary, located between New York and New Jersey.
In May of 1997, a repeated study of the Arthur Kill
estuary became the focus of a long-term research
project. A total of 116 hours of observations were
used to determine whether the number of wading
birds from a nearby breeding colony had returned to
the former estuarine feeding site, largely abandoned
in 1990 after the series of oil spills.
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A randomized block field experiment was set up
simulating a coastal oil spill, and three crude oil
bioremediation techniques were applied. During this
experiment, bacterial community members were
monitored for their progress of bioremediation of the
site and to define an end point for the removal of
hydrocarbon substrates. Results were used to
determine how the degrading and nondegrading
communities change during the course of the
experiment. Communities returning to pre-spill
conditions would strongly indicate the site was
restored and that cleanup activities could cease.
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In this present study, Platichthys flesus is used as a
biomarker for the continuous assessment of levels of
PAH pollutants in the Baltic Sea. A controlled
experiment was conducted on the flounder for a
period of 10 days following a single injection of two
doses of benzo[a]pyrene, to determine the levels of
hydrophobic DNA adducts in the liver and in the
leukocytes of the flounder.
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hepatic pathology of the dab was predictive of
neoplasia.
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Lemna minor L. Chemosphere. December 1998; 37
(13):2703-2715. ISSN: 0045-6535.

Toril, I; Roe, U. ; Johnsen, S. Bioavalilability of polycylic

aromatic hydrocarbons in the North Sea .
Environmental Science & Technology. 1999; 33
(12):1963-1969. ISSN: 0013-936X.

This research was conducted to determine the
bioavailable fraction of polycyclic aromatic
hydrocarbons (PAHs) from oil field produced water
in the North Sea using seimpermeable membrane
devices (SPMDs) and the blue mussel (Mytilus
edulis) as markers.

Trust, Kimberly A.; Esler, D.; Woodin, B. R.; Stegeman, J. J.

Cytochrome P450 1A induction in sea ducks
inhabiting nearshore areas of Prince William
Sound, Alaska. Marine Pollution Bulletin. 2000; 40
(5):397-403. ISSN: 0025-326X.

The presence of P450 1A in harlequin ducks and
Barrow's goldeneyes was discovered leading
investigators to conclude that these aquatic species
are possibly being exposed to residual oil from the
spill of the Exxon Valdez.

Uysal, Z.; Saydam, C.; Yilmaz, K. Impact of the recent oil

spill (Vassia) in bosphorus (Turkey) on
developmental stages of sea urchin (Paracentrotus
lividus Lam.) eggs. Fresenius Environmental
Bulletin. September-October 1997; 6 (9/10):584-588.
ISSN: 1018-4619.
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van den Heuvel, M. R. ; et al. Effects of oil sands related

aquatic reclamation on yellow perch (Perca
flavescens). 1. Water quality characteristics and
yellow perch physiological and population
responses. Canadian Journal of Fisheries and
Aquatic Sciences. 1999; 56 (7):1213-1225. ISSN:
0706-652X.

Exposure of yellow perch to waters associated with
oil sands reclamation does not compromise the short-
term physiological status of exposed individuals.
Physiological indices in early life development of the
yellow perch are more sensitive than adult fish, and
therefore would be the best tool for predicting
potential risks to the population.

van Den Hurk, P.; Faisal, M.; Roberts, M. H., Jr. Interaction

of cadmium and benzo[a]pyrene in mummichog
(Fundulus heteroclitus): effects on acute mortality.
Marine Environmental Research. July-December
1998; 46 (1/5):525-528. ISSN: 0141-1136.

The effects of single and combined exposure of
cadmium and benzo[a]pyrene on acute mortality of
mummichogs were studied. The results indicated
both synergistic and antagonistic effects can occur
because of exposure to these contaminants.

van Den Hurk, P.; Roberts, M. H., Jr.; Faisal, M. Interaction

of cadmium and benzo[a]pyrene in mummichog
(Fundulus heteroclitus): biotransformation in
isolated hepatocytes. Marine Environmental
Research. July-December 1998; 46 (1/5):529-532.
ISSN: 0141-1136.

The study showed that cadmium does not influence
the profile of generated benzo[a]pyrene metabolites,
but the initial rate of benzo[a]pyrene breakdown is
decreased by exposure to cadmium.

van Tamelen, P. G.; Stekoll, M. S.; Deysher, L. Recovery

processes of the brown alga (Fucus gardneri)
following the 'Exxon Valdez' oil spill: settlement
and recruitment. Marine Ecology Progress Series.
1997, 160;265-277. ISSN: 0171-8630.

After three years, zygote settlement rates in oiled
settings were comparable to those in unoiled settings,
except in the upper intertidal zone. It was found that a
grooved bottom surface enhanced survival and
recruitment of germlings in the high intertidal zone.
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Vazquez, M. A_; Allen, K. W_; Kattan, Y. M. Long-term
effects of the 1991 Gulf War on the hydrocarbon
levels in clams at selected areas of the Saudi
Arabian Gulf coastline. Marine Pollution Bulletin.
2000; 40 (5):440-448. ISSN: 0025-326X.
Researchers investigated the presence of
hydrocarbons in the clam Meretrix meretrix at both
pre- and post-war periods. There was no significant
increase in n-alkane levels in the study groups. There
were significant increases in dibenzothiophenes and
phenanthrenes brought about during the war,
although after 2 years the amounts returned to pre-
war levels.

Voparil, I. M.; Mayer, L. M. Dissolution of sedimentary
polycyclic aromatic hydroecarbons into the
lugworm's (Arenicola marina) digestive fluids.
Environmental Science & Technology. 2000; 34
(7):1221-1228. ISSN: 0013-936X.

Mechanisms of PAH solubilization by the lugworm
were investigated, as were implications of these
processes for controlling PAH bioavailability.
Possible reasons for these processes are discussed.

Walton, P., et al. Sub-lethal effects of an oil pollution
incident on breeding kittiwakes Rissa tridactyla.
Marine Ecology Progress Series. 1997; 155;261-268.
ISSN: 0171-8630.

Breeding kittiwakes were collected and observed in
1993, just after the Braer oil tanker wreck in
Shetland, Scotland. Characteristics of these birds
were compared with results of the breeding
populations from previous years. High levels of
anemia, low return rates and low mate fidelity were
observed in the year of the spill.

Wang, J. S.; Chou, H. N.; Fan, J. J.; Chen, C. M. Uptake and
transfer of high PCB concentrations from
phytoplankton to aquatic biota. Chemosphere.
March 1998; 36 (6):1201-1210. ISSN: 0045-6535.

Webster, L., et al. Long-term monitoring of polycyclic
aromatic hydrocarbons in mussels (Mytilus edulis)
following the Braer oil spill. Analyst. December
1997; 122 (12):1491-1495. ISSN: 0003-2654.

In 1995, mussels were transplanted into a fisheries
exclusion zone and tested through 1996 for PAHs.
PAH concentrations fluctuated seasonally, increasing
in the winter months.
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D. P.; Mayer, L. M. In vitro digestive fluid
extraction as a measure of the bioavailability of
sediment-associated polycyclic aromatic
hydrocarbons: sources of variation and
implications for partitioning models. Environment
Toxicology and Chemistry. May 1998; 17 (5):820-
829. ISSN: 0730-7268.

Sediment PAH solubilization by polychaete and
echiuran digestive fluid correlated highly and
appeared to be because of surfactant properties of the
fluids. An increased potential for bioaccumulation or
toxicity results from digestive fluid containing PAHs
remaining in the gut through sequential digestion of
many gut volumes.

D. P.; Mayer, L. M. Comparison of in vitro
digestive fluid extraction and traditional in vive
approaches as measures of polycyclic aromatic
hydrocarbon bioavailability from sediments.
Environmental Toxicology and Chemistry. May
1998; 17 (5):830-840. ISSN: 0730-7268.

The effect of polychaete selective feeding was
minimal, increasing the PAH content of ingested
material.

White, P. A.; Rasmussen, J. B.; Blaise, C. Genotoxic

substances in the St. Lawrence system II: Extracts
of fish and macroinvertebrates from the St.
Lawrence and Saguenay Rivers, Canada.
Environmental Toxicology and Chemistry. February
1998; 17 (2):304-316. ISSN: 0730-7268.

Wilkinson, C. R. Global and local threats to coral reef

functioning and existence: review and predictions.
Marine and Freshwater Research. 1999; 50 (8):867-
878. ISSN: 1323-1650.

Factors causing global degradation of coral reefs are
examined briefly as a basis for predicting the likely
consequences of increases in these factors. This
article looks at various disruptions of coral reefs, and
shows how coral reefs have remarkable resilience to
severe disruption. Prognosis is discussed.

Wiltse, C. C., et al. Greenhouse evaluation of agronomic

and crude oil phytoremediation potential among
alfalfa genotypes. Journal of Environmental Quality.
January-February 1998; 27 (1):169-173. ISSN: 0047-
2425.

Only two genotypes of alfalfa exhibited much higher
degradation rates than the degradation rates of the
unplanted contaminated soil. Plants grown in
contaminated soil exhibit much lower yields and
were more stunted than plants grown in
uncontaminated soil.

19

Wolfe, M. F., et al. Influence of dispersants on trophic
transfer of petroleum hydrocarbons in a marine
food chain. Spill Science & Technology Bulletin.
1996; 3 (4):255-258. ISSN: 1353-2561.
Naphthalene uptake increased in both algae
{(Isochrysis galbana) and rotifers (Brachionus
plicatilis) with the use of dispersants.

Wolfe, M. F, et al Effects of salinity and temperature on
the bioavailability of dispersed petroleum
hydrocarbons to the golden-brown algae,
Isochrysis galbana. Archives of Environmental
Contamination and Toxicology. August 1998; 35
(2):268-273. ISSN: 0090-4341.

Algae was exposed to samples of Prudhoe Bay crude
oil and Prudhoe Bay crude oil mixed with the
dispersant Corexit 9527 spiked with [U-C-
14]naphthalene. Under all conditions, the dispersant
enhanced the uptake of naphthalene.

Wolfe, M. F., et al Influence of dispersants on the
bioavailability of naphthalene from the water-
accommodated fraction crude oil to the golden-
brown algae, Isochrysis galbana. Archives of

Environmental Contamination and Toxicology.
August 1998; 35 (2):274-280. ISSN: 0090-4341.

Wolkers, J.; Jorgensen, E. H.; Nijmeijer, S. M.; Witkamp, R.
F. Dose and time dependency of cytochrome
P4501A induction in liver and kidney of B{a]P
exposed Arctic Charr (Salvelinus alpinus). Marine
Environmental Research. 1998; 46 (1/5):117-120.
ISSN: 0141-1136.

Although no clear dose-response could be observed
in the liver and kidneys of immature Arctic charr
exposed to benzo[a]pyrene, the apparent sensitivity
of both organs to the pollutant can be considered
advantageous for biomonitoring.

Wu, R. S. S.; Lam, P. K. S.; Zhou, B. S. Effects of two oil
dispersants on phototaxis and swimming
behaviour of barnacle larvae. Oceanographic
Literature Review. June 1998; 45 (6):1032. ISSN:
0967-0653.

Increased concentrations of dispersant diesel
mixtures caused a significant change in the
curvilinear (VCL) and straight-line (VSL) velocities
of the larvae.

Yang, C. Y; et al. Female lung cancer mortality and sex
ratios at birth near a petroleum refinery plant.
Environmental Research. 2000; 83 (1):33-40. ISSN:
0013-9351.

In communities adjacent to a petroleum refinery,
female lung cancer rates rose over a period covering
3 decades. However, the study did not find a
significant association between air pollution from the
plant and abnormal sex ratios at birth.
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Abu-Eishah, S. 1. A new correlation for prediction of the

kinematic viscosity of crude oil fractions as a
function of temperature, API gravity, and 50%
boiling-point temperature. International Journal of
Thermophysics. 1999; 20 (5):1425-1434. ISSN:
0195-928X.

The viscosity behavior of crude oils is qualitatively
similar to that of pure liquids. Oils are known to
become less viscous as temperature increases, but no
theory has yet been formulated to predict precisely
the variation in viscosity of liquids with temperature.
This article provides experimental data for a wide
range of temperatures that were used with a new
kinematic viscosity-temperature correlation for liquid
petroleum fractions.

Adam, P; Philippe, E.; Albrecht, P. Photochemical

sulfurization of sedimentary organic matter: A
widespread process occurring at early diagenesis
in natural environments? Geochimica et
Cosmochimica Acta. January 1998; 62 (2):265-271.
ISSN: 0016-7037.

Efficient sulphurization of organic matter under
sunlight conditions to form organo-sulfur compounds
was achieved. The results indicate that sulfurization
of organic matter can occur in areas of low or no
oxygen with light.

Adoki, A.; Sokari, T. G.; Ibiebele, D. D. Effects of

amendments on biodegradation of crude
petroleum by sediment bacteria from Bonny River
Estuary. African Journal of Ecology. 1999; 37
(3):258-266. ISSN: 0141-6707.

Biodegradation by aquatic microorganisms can play
an important role in the fate of organic pollutants.
The use of bacteria in batch culture was enhanced by
the addition to culture media, of 0.2 mg of urea and
soya bean lecithin per 100 ml of crude oil, sediment
and water mixture. There was a direct relationship
between hydrocarbon content and the proportion (%)
of total heterotrophs that was capable of growing on
crude petroleum as a sole carbon and energy source.

Ahmed, O.T.; Mostafa, G.A.; Al-Rasbi, S.A.; Askar, A.A.

Capillary gas chromatography determination of
aliphatic hydrocarbons in fish and water from
Oman. Chemosphere. March 1998; 36 (6):1391-
1403. ISSN: 0045-6535.

Akhlagq, M.S. Polycyclic aromatic hydrocarbons in crude

oil-contaminated soil: a two-step method for the
isolation and characterization of PAHs.
Environmental Science and Pollution Research.
1997; 4 (4):217-222. ISSN: 0944-1344.
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Aldrett, S, et al. Microbial degradation of crude oil in
marine environments tested in a flask experiment.
Water Research. November 1997; 31 (11):2840-
2848. ISSN: 0043-1354.
Twelve bioaugmenting agents and 1 biostimulating
agent, all from the NCP product schedule, were
analyzed over a 28-day period for most probably
number (MPN) of hydrocarbon degraders and total
petroleum hydrocarbons.

Alleman, Bruce C.; Leeson, Andrea. In Situ and On-Site
Bioremediation: Volume 1. Columbus, OH: Battelle
Press; 1997; 590 pgs.; ISBN: 1-57477-026-8.
Volume 1 includes articles on the natural attenuation
and biodegradation of petroleum hydrocarbons.

Alleman, Bruce C.; Leeson, Andre. In Situ and On-Site
Bioremediation: Volume 4. Columbus, OH: Battelle
Press; 1997; 658 pgs. ISBN: 1-57477-029-2.
Collected articles in this volume examine the use of
microbial, physical, and chemical processes to
support and enhance in situ bioremediation. Several
articles focus on toxicity and geochemical
considerations and the particular challenges presented
by crude oil bioremediation in marine environments.

Alleman, Bruce C.; Leeson, Andre. In Situ Bioremediation of
Petroleum Hydrocarbon and Other Organic
Compounds. Columbus, OH: Battelle Press; 1999;
588 pgs. ISBN: 1-57477-076-4.

This volume provides a comprehensive guide to the
latest technological breakthroughs in both the
laboratory and the field for accelerated
bioremediation and other topics.

Al-Lihaibi, S.S.; Ghazi, S.J. Hydrocarbon distributions in
sediments of the open area of the Arabian Gulf
following the 1991 Gulf War oil spill. Marire
Pollution Bulletin. November 1997; 34 (11):941-948.
ISSN: 0025-326X.

Oil in the study area was relatively low. The average
oil concentration in the sediment was 32.6 pg/g.
Surface oil concentrations tended toward the
northeast, and among individual transects the trend
was toward the northwest.

Al-Omran, L. A.; Rao, C. V. N. The distribution and sources
of hydrocarbons in the regional sea area of the
Arabian Gulf. Kuwait Journal of Science &
Engineering. 1999; 26 (2):301-314. ISSN: 1024-
8684.
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Al-Sabagh, A. M.; Atta, A. M. Water-based non-ionic

polymeric surfactants as oil spill dispersants.
Journal of Chemical Technology and Biotechnology.
1999; 74 (11):1075-1081. ISSN: 0268-2575.

The use of chemical dispersants as a countermeasure
to oil spills at sea is an accepted technique
worldwide. This paper describes an experiment that
uses polymeric surfactants and water-based
dispersants to increase microbial populations and to
accelerate the biological degradation of the spilled
oil.

Anaerobic biodegradation of long-chain n-alkanes under

sulfate-reducing conditions. Environmental Science
& Technology. July 15, 1998; 32 (14):2191-2195.
ISSN: 0013-936X. GC analysis showed nearly
complete n-alkane removal from weathered oil within
201 days when sulfate reduction was the primary
electron-accepting process. Extensive alteration in
the n-alkanes can no longer be considered a defining
characteristic of aerobic oil biodegradation only.

Anderson, R. T.; Lovley, D. R. Anaerobic bioremediation of

benzene under sulfate-reducing conditions in a
petroleum-contaminated aquifer. Environmental
Science & Technology. 2000; 34 (11):2261-2266.
ISSN: 0013-936X.

Sulfate-reducing microorganisms were added to a
petroleum contaminated anaerobic aquifer in which
benzene was the major soluble contaminant. Ten
weeks prior to the injection of sulfate reducers,
treatment zones were sampled to determine baseline
concentrations of benzene, sulfate, bromide, and
dissolved Fe (II). This field study suggests that the
addition of sulfate stimulated the activity of benzene-
degrading, sulfate-reducing microorganisms.

Andrusevich, V. E.; Engel, M. H.; Zumberge, J. E.; Brothers,

April, T.

L.A. Secular, episodic changes in stable carbon
isotope composition of crude oils. Chemical
Geology. October 26, 1998; 152 (1/2):59-72. ISSN:
0009-2541.

The diversity of preserved phytoplankton is believed
to be the cause of isotopic shifts in the crude oil
samples.

M.; Abbott, S. P.; Foght, J. M.; Currah, R. S.
Degradation of hydrocarbons in crude oil by the
ascomycete, Pseudallescheria boydii
(Microascaceae). Canadian Journal of
Microbiology. March 1998; 44 (3):270-278. ISSN:
0008-4166.

Four strains of Pseudallescheria boydii were isolated
from oil-contaminated soils and compared to strains
from sewage. Three of the strains from the
contaminated soil degraded the linear aliphatics in
Prudhoe Bay Crude oil.
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Balba, M. T., et al. Bioremediation of oil-contaminated

desert soil: The Kuwaiti experience. Environment
International. January-February 1998; 24 (1/2):163-
173. ISSN: 0160-4120.

Barakat, A. O.; Mostafa, A.; Elgayar, M. S.; Rullkotter, J.

Source-dependent biomarker properties of five
crude oils from the Gulf of Suez, Egypt. Organic
Geochemistry. April-May 1997; 26 (7/8):441-450.
ISSN: 0146-6380.

Five crude oils from producing wells in the southern
Gulf of Suez where characterized using a variety of
organic geochemical parameters. The geochemical
characteristics of the oils varied sufficiently to
suggest multiple sources. The oils consisted of two
oil types and one mixed type.

Barakat, A. O.; Mostafa, A. R.; Rullkotter, J.; Hegazi, A. R.

Application of a multimolecular marker approach
to fingerprint petroleum pollution in the marine
environment. Marine Pollution Bulletin. 1999, 38
(7):535-544. ISSN: 0025-326X.

Gas chromatography and gas chromatography/mass
spectrometry methods were used to determine the
origin of pollution and molecular composition of tar
ball samples collected from the beaches of a small
island impacted by heavy tar loads.

Batterby, N. S.; et al. An 'inherent' biodegradability test for

oil products: description and results of an
international ring test. Chemosphere. 1999; 38
(14):3219-3235. ISSN: 0045-6535.

A European task force has developed a standard
protocol test for assessing the 'inherent’
biodegradability of oil. It was designed for water-
soluble organic compounds of low volatity and is
unsuitable for most oil products.

Battersby, N. S. The biodegradability and microbial

toxicity testing of lubricants - some
recommendations. Chemosphere. 2000; 41
(7):1011-1027. ISSN: 0045-6535.

This paper presents methods of determining the
biodegradability of lubricants under a variety of
environmental conditions, and methods of generating
information and data interpretation from various tests
of lubricants.

Beens, J.; Brinkman, U. The role of gas chromatography in

compositional analyses in the petroleum industry.
TRAC - Trends in Analytical Chemistry. 2000; 19
(4):260-275. ISSN: 0165-9936.
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Bennett, Philip C.; Hiebert, Franz K.; Rogers, Jennifer
Roberts. Microbial control of mineral-

groundwater equilibria: Macroscale to microscale.

Hydrogeology Journal. 2000; 8;47-62. ISSN: 1431-
2174.

A petroleum-contaminated aquifer in Minnesota was
investigated to determine the effects on groundwater
chemistry and possible trace nutrient release from
organisms.

Bettahar, M.; Schafer, G.; Baviere, M. An optimized
surfactant formulation for the remediation of
diesel oil polluted sandy aquifers. Environmental
Science & Technology. 1999; 33 (8):1269-1272.
ISSN: 0013-936X.

Using alcohol with a mixture of two surfactants
contributes to improving both is injectability and the
efficiency of the recovery of entrapped diesel oil.

Black, K. S.; Paterson, D. M.; Davidson, I. R. Sediment
microfabric of oil rig drill spoil heaps:
preliminary observations using low-temperature
scanning electron microscopy. Environmental
Science & Technology. 1999; 33 (12):1983-1990.
ISSN: 0013-936X.

This paper presents the first microfabric analyses of
submerged spoil sediments using low-temperature
scanning electron micrographs (LTSEM), and
confirms the potential of this technique in terms of
environmental assessment and analysis of the nature
of sediment fabric of oily, drill spoil heaps.

Boehm, P. D, et al. Application of petroleum hydrocarbon
chemical fingerprinting and allocation techniques
after the Exxon Valdez oil spill. Marine Pollution
Bulletin. August 1997; 34 (8):599-613. ISSN: 0025-
326X.

Petroleum chemical fingerprinting techniques are
discussed; along with how these techniques were
used to characterize and differentiate between
petroleum sources in the Prince William Sound
region after the Exxon Valdez spill.

Boehm, P. D, et al. Study of the fates and effects of the
Exxon Valdez oil spill on benthic sediments in two
bays in Prince William Sound, Alaska. 1. Study
design, chemistry, and source fingerprinting.
Environmental Science and Technology. 1998; 32
(5):567-576. ISSN: 0013-936X.

A stratified random-sampling was conducted in an
oiled bay, and a bay that received little impact from
the Exxon Valdez spill. Assessments of subtidal and
sediment chemistry results were analyzed.

Bolliger, C.; Hohener, P.; Hunkeler, D.; Haberli, K.; Zeyer, J.
Intrinsic bioremediation of a petroleum
hydrocarbon-contaminated aquifer and
assessment of mineralization based on stable
carbon isotopes. Biodegradation. 1999; 10 (3):201-
217. ISSN: 0923-9820.
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Boufadel, M. C.; et al. Optimal nitrate concentration for ht
biodegradation of n-heptadecane in a variably-
saturated sand column. Environmental Technology.
1999; 20 (2):191-199. ISSN: 0959-3330.

Brown, J. L., et al. On-site treatment of contaminated soils:
An approach to bioremediation of weathered
petroleum compounds. Journal of Soil
Contamination. 1998; 7 (6):773-800. ISSN: 1058-
8337.

Bruheim, P.; Eimhjellen, K. Chemically emulsified crude oil
as substrate for bacterial oxidation: differences in
species response. Canadian Journal of
Microbiology. February 1998; 44 (2):195-199. ISSN:
0008-4166.

Four bacterial species were tested on oxidation of
alkanes in emulsified water and crude oil. The
surfactants affected the various bacteria differently,
and the bacteria responded differently to the
surfactant according to which growth phase the
bacteria were in. Both negative and positive effects of
surfactant amendment were observed.

Budzinski, H., et al. Aerobic biodegradation of alkylated
aromatic hydrocarbons by a bacterial community.
Organic Geochemistry. 1998; 28 (5):337-348. ISSN:
0146-6380.
Arabian light crude oil residue was used to prepare
the aromatic fraction and was incubated with the
bacteria under oxic conditions for up to seven days.
The aromatic compounds were the bacteria's sole
source of carbon, with no preference between non-
sulphur and sulphur aromatic compounds.

Bums, K. A.; Codi, S.; Swannell, R. J. P.; Duke, N. C.
Assessing the oil degradation potential of
endogenous micro-organisms in tropical marine
wetlands. Mangroves and Salt Marshes. 1999; 3
(2):67-83.

A series of flask experiments were conducted to test
for the presence of hydrocarbon degrading
microorganisms in representative wetland habitats in
Australia. Also tested was the biodegradation of
selected oils that are transported along the Australian
coast. Comparison of the efficiency of inoculates
from three tropical intertidal habitats indicated the
presence of hydrocarbon degrading microorganisms
in all three habitats. These results were used to
formulate a bioremediation strategy to treat oiled
sediments in mangrove forests in Queensland,
Australia, which was based on forced aeration and
nutrient addition.

Caldwell, M. E.; Tanner, R. S.; Suflita, J. M. Microbial
metabolism of benzene and the oxidation of
ferrous iron under anaerobic conditions:

Implications for bioremediation. Anaerobe. 1999; 5
(6):595-603. ISSN: 1075-9964.
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Cemiglia, C. E. Fungal metabolism of polycyclic aromatic

hydrocarbons: past, present and future
applications in bioremediation. Journal of
Industrial Microbiology & Biotechnology.
November-December 1997; 19 (5/6):324-333. ISSN:
0169-4146.

Chang, W. K.; Criddle, C. S. Experimental evaluation of a

model for cometabolism: prediction of
simultaneous degradation of trichloroethylene and
methane by a methanotrophic mixed culture.
Biotechnology and Bioengineering. December 5,
1997; 56 (5):492-501. ISSN: 0006-3592.

The model successfully predicted TCE
transformation and methane utilization for a wide
range of TCE and methane concentrations.

Cho, B. H,, et al. Laboratory-scale bioremediation of oil-

contaminated soil of Kuwait with soil amendment
materials. Chemosphere. October 1997; 35 (7):1599-
1611. ISSN: 0045-6535.

Cho, B. H,, et al. Analysis of oil components and

hydrocarbon-utilizing microorganisms during
laboratory-scale bioremediation of oil-
contaminated soil of Kuwait. Chemosphere.
October 1997; 35 (7):1613-1621. ISSN: 0045-6535.

Connell, D. W, et al. Occurrence of persistent organic

contaminants and related substances in Hong
Kong marine areas: an overview. Marine Pollution
Bulletin. May 1998; 36 (5):376-384. ISSN: 0025-
326X.

An examination of data collected 1987 and 1996 at
66 stations in and around Hong Kong indicated an
overall decrease in PAH contamination, with the
exception of samples taken from typhoon shelters,
Victoria Harbor, and during the years of 1995-1996.

Comelissen, G., et al. Two-stage desorption kinetics and in

situ partitioning of hexachlorobenzene and
dichlorobenzenes in a contaminated sediment.
Chemosphere. November 1997; 35 (10):2405-2416.
ISSN: 0045-6535.

Crunkilton, R. L.; Devita, W. M. Determination of aqueous

concentrations of polycyclic aromatic
hydrocarbons (PAHs) in an urban stream.
Chemosphere. October 1997; 35 (7):1447-1463.
ISSN: 0045-6535.

Dachs, J.; Fernandez, 1.; Bayona, J. M. Combined

experimental design and information theory for
the optimization of supercritical fluid extraction
of organic priority pollutants from sediment.
Analytica Chimica Acta. September 30, 1997; 351
(1/3):377-385. ISSN: 0003-2670.
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DeLaune, R. D.; Lindau, C. W.; Banker, B. C.; Devai, I.
Degradation of petroleum hydrocarbons in
sediment receiving produced water discharge.
Journal of Environmental Science and Health Part A
- Toxicology Hazardous Substances and
Environmental Engineering. 2000; 35 (1):1-14.
ISSN: 1093-4529.

Sediment samples were collected from a low energy
brackish wetland site in South Louisiana, which had
been exposed for a number of years of produced
water discharge. These samples were placed in
laboratory incubation and South Louisiana Crude oil
was added to the sediments in order to determine the
degradation rates of selected petroleum hydrocarbon
components with time. Fertilizer and nutrient
amendments were then added to the contaminated
sediments in order to determine the degradation rates
of n-alkanes in soluble molecular weight fractions
and higher molecular weight fractions.

Delaune, R. D.; Mulbah, C.; Devai, I.; Lindau, C. W. Effect of
chromium and lead on degradation of South
Louisiana Crude oil in sediment. Journal of
Environmental Science and Health Part A -
Toxic/Hazardous Substances & Environmental
Engineering. 1998; 33 (4):527-546. ISSN: 1093-
4529.

Delille, D.; Delille, B. Field observations on the variability
of crude oil impact on indigenous hydrocarbon-
degrading bacteria from sub-Antarctic intertidal
sediments. Marine Environmental Research. 2000;
49 (5):403-417. ISSN: 0141-1136.

The focus of this study was to assess microbial
assemblages and the critical role they play in
degrading hydrocarbons; and to understand the
impact of petroleum pollutants on the metabolism
and abundance of natural microbial communities.

Delille, D.; Basseres, A.; Dessommes, A. Effectiveness of
bioremediation for oil-polluted Antarctic
seawater. Polar Biology. April 1998; 19 (4):237-241.
ISSN: 0722-4060.
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hydrocarbons. Highest concentrations of
hydrocarbons were found in the Danube, Dnieper,
and Dniester River estuaries and other point sources
of pollution located offshore Romania and Bulgaria
where oil production and refining is carried out.
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environments. Biological decontamination methods
do contribute considerably to the removal of the oil
spills. Unresolved questions that deal with the
bioavailibility of compounds accessible to
microorganisms for biodegradation and
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Biodegradation of diesel oil was tested in a mineral
medium and in soil. Biodegradation increased with
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medium than in soil.
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Diesel oil degradation as effected by incubation
temperatures, addition of an inorganic fertilizer, and
indigenous soil microorganisms was investigated.
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The usefulness of soil lipase activity was evaluated as
a tool to monitor oil biodegradation in soil. Over a
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were used in a laboratory study, to measure
hydrocarbon degradation by indigenous soil
microorganisms, soil lipase activity and the number
of oil-degrading microorganisms in unfertilized and
fertilized soil.
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Petroleum hydrocarbons, chlorinated organic
compounds, pesticides and trace elements were
analyzed in oysters (Ostrea irridescens) and fine-
grained sediments from Acajutla, El Salvador.
Opysters collected in the area contain only background
levels of PAHs, with the exception of oysters near an
industrial discharge canal, which contained
background levels 100 times greater.
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Thirteen years after the Amoco Cadiz oil spill;
sediments in the Ile Grande salt marshes were
analyzed for residual hydrocarbons. Hydrocarbon
levels drastically reduced over the 13-year period, but
to differing degrees, and some changes in biomarker
distributions were observed.
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the Southern Muglad Rift basin, Sudan, is used as a
reference for modelling of hydrocarbon evolution.
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maturity can be modeled equally well with a constant
paleoheat flow similar to the present day or with a
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0039-9140.

Three analytic MS approaches (classical quadruple,
high resolution, and metastable reaction monitoring)
were used to analyze PAH markers in petroleum-
polluted soils over 8 years.
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6380.

Two oil families associated with source rocks are
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The samples from the Early Jurassic Are Formation
had more aromatics and cyclohexanes, and the
samples from the Late Jurassic Spekk Formation
were richer in cyclopentanes and acyclic
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Biodegradation rates of crude oil are influenced by
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biodegradation rates.
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collected from a beach near Brora, Scotland.
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Chemometric analysis of source-related biomarker
and stable carbon isotopic data was based on 13
source-related parameters for the oils described in
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Two coal-sourced fields, the Harald and Lulita fields,
Danish North Sea were examined, for their excellent
coal-sourced petroleum accumulations. There is still
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commercial accumulations of oil. A compositional
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PAH- from four different PAH-contaminated soils.
Remediation of this effluent was achieved by adding
an indigenous microorganism, Penicillium spp.
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Oil-utilizing microorganisms associated with animate
and inanimate materials were compared with
planktonic microorganisms in adjacent waters near
Kuwait City. The potential for oil biodegradation has
a much higher rate inshore than offshore waters. This
paper validates the use of bioremediation
technologies for oil-polluted marine habitats at the
coast, rather than in the water body.
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Numbers of an indigenous, oil-degrading
Arthrobacter strain, KCC 201, greatly increased after
the Kuwaiti oil spill event. Seeding with oil-
degrading isolates did not increase degradation, and it
resulted in dramatic decreases in KCC 201 numbers.
Microbial competition is suspected.
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Naturally, adapted Pseudomonas putida isolated from
an oil-contaminated site in Tiruchirappalli, India, was
used to evaluate the biodegradation of crude oil in the
open environment. Replicate field trials comprising
oil, oil plus fertilizer, and oil plus bacteria were
monitored for total viable count and rate of
degradation of crude oil. The result from this research
presents the successful bioremediation of oil in the
open environment by the naturally adapted microbe.
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The organic geochemistry of 25 crude oil samples
from reservoirs in the Middle Magdalena Valley,
Columbia is used to infer the nature and/or features
of crude oil source and rock depositional
environments and to deduce hydrocarbon generation,
migration and alteration history.
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by complexation-flocculation process.
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DHA was added to water and allowed to bind with
the dissolved contaminants, and then a flocculent was
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micropollutants of medium to high hydrophobicity.
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0033-4545.

Riser-Roberts, Eve. Remediation of petroleum contaminated

Rockne,

Rockne,

soils: biological, physical and chemical processes.
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This book focuses on the most commonly occurring
contaminants: oils, gasoline, jet fuels and related
petroleum products. It provides an outline for
research, design, monitoring, and management of on-
site treatment programs, as well as methods that can
be tailored to specific conditions and constraints.

K. J.; Chee-Sanford, J. C.; Sanford, R. A.; Hedlund,
B. P; Staley, J. T. Anaerobic naphthalene
degradation by microbial pure cultures under
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biodegration of Iranian Light Crude, with the
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A mesocosm experiment was set up to simulate a
typical Mediterranean shore in winter and spring, and
to investigate biodegradation of Iranian Light crude
oil using an oleophilic fertilzer (F1); and to determine
its effects too the exposure of ambient ultraviolet
radiation.
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The adsorption abilities of montmorillonite, alumina
and kaolinite, in both pure and humic acid-modified
form, were tested in a mixture of the water-soluble
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bioremediation of petroleum in a wetland.
Polycyclic Aromatic Compounds. 1999; 14;231-239.
ISSN: 1040-6638.

Skaarup, N.; Chalmers, J. A.; White, D. An AVO study of a
possible new hydrocarbon play, offshore central
West Greenland. AAPG Bulletin - American
Association of Petroleum Geologists. 2000, 84
(2):174-182. ISSN: 0149-1423.

Extensive oil seeps have been discovered in
Cretaceous sediment and Paleogene basalt in central
West Greenland since 1992. Analyses of the oils
show that they come from at least five source rocks
that are probably situated near the seeps. These
source rocks suggest the presence of hydrocarbons
that migrated through basalts from deeper source
rocks and then were trapped in overlying sediments
above the basalts.
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Smith, V. H.; Graham, D. W.; Cleland, D. D. Application of
resource-ratio theory to hydrocarbon
biodegradation. Environmental Science &
Technology. November 1, 1998; 32 (21):3386-3395.
ISSN: 0013-936X.

Resource-ratio theory predicts that changes in
nitrogen and phosphorus supply ratio conditions will
alter biodegradation rates and that changes in
absolute nutrient supply levels will alter total
hydrocarbon-degrader biomass. The researchers
found that hydrocarbon degradation in slurry reactors
was consistent with the theory, and it is suspected
that degradation of marine oil spills would also be
consistent with the resource ratio theory.

Soclo, H. H.; Garrigues, P. H.; Ewald, M. Origin of
polycyclic aromatic hydrocarbons (PAHSs) in
coastal marine sediments: case studies in Cotonou
(Benin) and Aquitaine (France) areas. Marine
Pollution Bulletin. 2000; 40 (5):387-396. ISSN:
0025-326X.

Sediments from Contonou and Aquitaine coastal
zones were studied, and found to contain several
types of PAHs. Sediment analysis from the Contonou
lagoon discovered petrogenic PAHs, due to
petroleum trade at individual scale along the lagoon,
as well as waste oils from machine shops. Pyrolytic
PAHs were found in sediments from Aquitaine.
Petroleum product deliveries and fuel combustion
emissions account for the presence of PAHs, which
occurred while boats were docked in the harbors of
both areas. Discovery of perylene, especially at
Contonou, gave rise to speculation of its origin.

Sohrabi, M.; Mogharei, A.; Ghasemi, N. Some aspects of
bioremediation of soil contaminated with
petroleum hydrocarbons. Afinidad. 1999; 56
(483):307-312. ISSN: 0001-9704.

Speidel, H. K.; Lightner, R. L.; Ahmed, 1. Biodegradability
of new engineered fuels compared to conventional
petroleum fuels and alternative fuels in current
use. Applied Biochemistry and Biotechnology. 2000;
84 (6):879-897. ISSN: 0273-2289.

Stange, Kari; Klungsayr, J. Organochlorine contaminants in
fish and polycyclic aromatic hydrocarbons in
sediments from the Barents Sea. ICES Journal of
Marine Science. 1997; 54 (3):318-332. ISSN: 1054-
3139.

The paper describes the distribution of certain
aromatic hydrocarbons found in sediment samples
from 140 Barents Sea locations.

Stefess, G. C. Monitoring of environmental effects and
process performance during biolegical treatment
of sediment from the petroleum harbor in
Amsterdam. Water Science and Technology. 1998;
37 (6/7):395-402. ISSN: 0273-1223.
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Sugimoto, I.; Nakamura, M.; Ogawa, S.; Seyama, M.; Katoh,
T. Petroleum pollution sensing at ppb level using
quartz crystal resonators sputtered with porous
polyethylene under photo-excitation. Sensors and
Actuators B - Chemical. 2000; 64 (1/3):216-223.
ISSN: 0925-4005.

A new method of detecting petroleum hydrocarbon
vapors at low ppb levels is discussed. Results of
experiments testing the capabilities of the sensor are
included.

Swannell, R., et al. A field demonstration of the efficacy of
bioremediation to treat oiled shorelines following
the Sea Empress incident. Environmental
Technology. 1999; 20 (8):863-873. ISSN: 0959-3330.
The grounding of the Sea Empress in 1996, stranded
a mixture of cargo oil (Forties Blend) and heavy fuel
oil onto the shoreline of Bullwell Bay, Milford
Haven, Uk. Two bioremediation treatments: a weekly
application, consisting of single application of a
slow-release fertilizer and mineral nutrients dissolved
in seawater was investigated for their bioremediation
effects. Results clearly show that the addition of both
liquid inorganic and slow-release mineral fertilizer
were capable of significantly stimulating the
biodegradation of the oil mixture.

Taylor, C.; Viraraghavan, T. A bench-scale investigation of
land treatment of soil contaminated with diesel
fuel. Chemosphere. 1999; 39 (10):1583-1593. ISSN:
0045-6535.

Over a 17-week testing period, a bench-scale
investigation was conducted on degradation rates of
diesel-contaminated soil under different treatment
conditions. Biodegradation success rates were
obtained at maximum by the addition of nutrients to
the diesel contaminated soil.

Thomann, R. V.; Komlos, J. Model of biota-sediment
accumulation factor for polycyclic aromatic
hydrocarbons. Environmental Toxicology and
Chemistry. 1999; 18 (5):1060-1068. ISSN: 0730-
7268.

Thomas, S. D.; Li, Q. X. Immunoaffinity chromatography
for analysis of polycyclic aromatic hydrecarbons
in corals. Environmental Science & Technology.
2000; 34 (12):2649-2654. ISSN: 0013-936X.

An immunoaffinity chromatographic method is
developed for the quantitative cleanup of
supercritical CO, extracts of coral for the analysis of
PAHs.



CHEMISTRY/GEOCHEMISTRY/GEOLOGY

Thouand, G.; et al. Laboratory evaluation of crude oil

Tian, G.

biodegradation with commercial or natural
microbial inocula. Canadian Journal of
Microbiology. 1999; 45 (2):106-115. ISSN: 0008-
4166.

Natural and commercial inocula are compared for
their effectiveness in biodegradation of crude oil.
Results of laboratory experiments using inocula are
evaluated and presented in the paper.

L.; Lei, Q. H.; Lui, W. D.; Li, F. Colloid chemistry
in petroleum industry in China. Journal of
Dispersion Science and Technology. 2000; 21
(4):433-448. ISSN: 0193-2691.

Tiehm, A.; Stieber, M.; Werner, P.; Frimmel, F. H.

Surfactant-enhanced mobilization and
biodegradation of polycyclic aromatic
hydrocarbons in manufactured gas plant soil.
Environmental Science & Technology. September
1997; 31 (9):2570-2576. ISSN: 0013-936X.

To counteract the limitations of bioremediation of
contaminated soil due to low bioavailability of the
contaminants, gas plant soil treated with two
nonionic surfactants was tested in soil columns
percolated by recirculating flushing water.

Tran, T. D.; Derwin, D. J.; Zaleski, P.; Song, X.; Kinoshita, K.

Lithium intercalation studies of petroleum cokes
of different morphologies. Journal of Power
Sources. 1999; 82;296-299. ISSN: 0378-7753.

Traulsen, F.; Andersson, J. T.; Ehrhardt, M. G. Acidic and

non-acidic products from the photo-oxidation of
the crude oil component dibenzothiophene
dissolved in seawater. Analytica Chimica Acta.
1999; 392 (1):19-28. ISSN: 0003-2670.
Photo-oxidation of dibenzothiophene in seawater
under natural sunlight appears to be a major removal
process for this crude oil component under marine
environmental conditions. A combination of using
SPE and HPLC in the ion-pair mode along with GC-
MS analysis proved very effective for the extraction
procedure of carboxylic acids and seems to be a
promising new way for the analysis of acids from
natural seawater environments. This result supports
the view that the isolation and identification of acidic
products is essential to gaining profound knowledge
about environmental degradation processes.

Utvik, T. I. R. Chemical characterization of produced

water from four offshore oil production platforms
in the North Sea. Chemosphere. 1999; 39 (15):2593-
2606. ISSN: 0045-6535.
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van Balen, R. T.; et al. Modelling the hydrocarbon
generation and migration in the West Netherlands
Basin, the Netherlands. Netherlands Journal of
Geosciences. 2000; 79 (1):29-44. ISSN: 0016-7746.
The objective of this study is to increase the
understanding of the evolution of hydrocarbon
accumulations in terms of timing of hydrocarbon
generation and migration, in relation to the tectonic
evolution of the basin.

van Hamme, J. D.; Odumeru, J. A.; Ward, O. P. Community
dynamics of a mixed-bacterial culture growing on
petroleum hydrocarbons in batch culture.
Canadian Journal of Microbiology. 2000; 46 (5):441-
450. ISSN: 0008-4166.
Mixed-bacterial cultures were exposed to various
hydrocarbon substrates to examine community
structure and the dynamics of the cultures involved in
treatment.

van Hamme, J. D.; Ward, O. P. Influence of chemical
surfactants on the biodegradation of crude oil by a
mixed bacterial culture. Canadian Journal of
Microbiology. 1999; 45 (2):130-137. ISSN: 0008-
4166.
Chemical surfactants have the potential to improve
the microbiological methods used to remediate crude
oil contaminated wastes. Factors such as molecular
structure, hydrophile-lipophile balance (HLB), and
surfactant concentrations should be considered when
applied to microbial systems.

Wang, Z. D.; Fingas, M.; Page, D. S. Oil spill identification.
Journal of Chromatography A. 1999; 843 (1/2):369-
411. ISSN: 0021-9673.

This article reviews the most recent development and
advances of chemical fingerprinting and data
interpretation techniques, which are most frequently
used in oil, spill identification studies. The article
also addresses the issue of how biogenic and
pyrogenic hydrocarbons are distinguished from
petrogenic hydrocarbons. An example from the
Exxon Valdez o1l spill is also reviewed in this paper
to illustrate how complex hydrocarbon mixtures were
identified and allocated to multiple sources by using
advanced chemical fingerprinting techniques.

Wang, Z. D, et al. Source identification of unknown spilled
oil from Quebec (1998) by unique biomarkers and
diagnostic ratios of ''source-specific marker"
compounds. Environmental Technology. 1999; 20
(8):851-862. ISSN: 0959-3330.

A detailed analytical approach using unique
biomarkers and diagnostic ratios of 'source-specific
marker' compounds for spill source identification and
characterization of chemical compositions are
described in this study.
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Wang, Z. D., et al. Comparison of oil composition changes

due to biodegradation and physical weathering in
different oils. Journal of Chromatography A. June 5,
1998; 809 (1/2):89-107. ISSN: 0021-9673.

The study determined that biodegradation produces
distinct oil composition changes that are very
different from physical weathering patterns.
Biodegradation potential indices for various oils were
calculated using equations proposed by Environment
Canada, and the US National Oceanic and
Atmospheric Administration.

Warton, B.; Alexander, R.; Kagi, R. I. Characterization of

the ruthenium tetroxide oxidation products from
the aromatic unresolved complex mixture of a
biodegraded crude oil. Organic Geochemistry.
2000; 31 (2/3):249. ISSN: 0146-6380.

Waseda, A.; Nishita, H. Geochemical characteristics of

terrigenous- and marine-sourced oils in Hokkaido,
Japan. Organic Geochemistry. 1998; 28 (1/2):27-41.
ISSN: 0146-6380.

Using bulk properties, carbon-isotope compositions
and biomarker distributions, crude oils in Hokkaido,
Japan can be easily typed into two source categories.
The marine oils are found in areas of high volcanic
activity heat flow, or where the Neogene and
Quaternary sediments are thick.

Weimer, P.; Crews, J. R.; Crow, R. S.; Varnai, P. Atlas of

petroleum fields and discoveries, northern Green
Canyon, Ewing Bank, and southern Ship Shoal
and South Timbalier areas (offshore Louisiana),
northern Gulf of Mexico. A4PG Bulletin -
American Association of Petroleum Geologists. May
1998; 82 (5 Part B):878-917. ISSN: 0149-1423.
Seismic profiles, wireline logs, and production
characteristic summaries are given for 35 fields in
offshore Louisiana.

Weise, A. M.; Nalewajko, C.; Lee, K. Oil-mineral fine

interactions facilitate oil biodegradation in
seawater. Environmental Technology. 1999; 20
(8):811-824. ISSN: 0959-3330.

This study was conducted by Shaker Flask
experiments under simulated environmental
conditions. This method was used to measure the
significance of the intrinisic oil spill remediation
process for coastal environments, and provide direct
evidence of enhanced bacterial activity and oil
degradation rates in micro-aggregate structures
formed by oil-mineral interactions.
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Wheelock, C. E.; et al. Hsp60-induced tolerance in the
rotifer Brachionus plicatilis exposed to multiple
environmental contaminants. Archives of
Environmental Contamination and Toxicology. 1999;
36;281-287. ISSN: 0090-4341.

Results of this study suggest that induction of hsp60
by chronic low-level exposure may serve as a
protective mechanism against subsequent or multiple
stressors and that hsp60 level are not additive for the
toxicants tested in this study, giving no dose-response
relationship.

White, P. A.; Rasmussen, J. B.; Blaise, C. Genotoxic
substances in the St. Lawrence system 1:
Industrial genotoxins sorbed to particulate matter
in the St. Lawrence, St. Maurice, and Saguenay
Rivers, Canada. Environmental Toxicology and
Chemistry. February 1998; 17 (2):286-303. ISSN:
0730-7268.

Whyte, L. G.; Bourbonniere, L.; Greer, C. W. Biodegradation
of petroleum hydrocarbons by psychrotrophic
pseudomonas strains possessing both alkane (alk)
and naphthalene (nah) catabolic pathways.
Applied and Environmental Microbiology. September
1997; 63 (9):3719-3723. ISSN: 0099-2240.

Wilkes, H.; Boreham, C.; Harms, G.; Zengler, K.; Rabus, R.
Anaerobic degradation and carbon isotopic
fractionation of alkylbenzenes in crude oil by
sulphate-reducing bacteria. Organic Geochemistry.
2000; 31 (1):101-115. ISSN: 0146-6380.

In a laboratory experiment alkylbenzenes were
selectively removed from crude oil taken from a
North Sea oil tank by enriched sulphate-reducing
bacteria during growth. Alkylated benzoic acids may
be used as a specific indicator of initial
biodegradation of crude oils and fossil fuels in
various environments.

Williams, C. M.; Grimes, J. L.; Mikkelsen, R. L. The use of
poultry litter as Co-substrate and source of
inorganic nutrients and microorganisms for the ex
situ biodegradation of petroleum compounds.
Poultry Science. 1999; 78 (7):956-964. ISSN: 0032-
5791.

A laboratory-scale experiment was conducted to
investigate and determine the feasibility of utilizing
poultry liter as a source of microorganisms, co-
substrate, nitrogen and phosphorus to enhance the
biodegradation of petroleum compounds in
contaminated soil. Results demonstrate that
bioremediation of soil contaminated with petroleum
compounds was significantly enhanced when
supplemented with poultry litter in concentrations of
10% soil volume.
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Winkels, H. I, et al. Geochronology of priority pollutants in

sedimentation zones of the Volga and Danube
delta in comparison with the Rhine delta. Applied
Geochemistry. July 1998; 13 (5):581-591. ISSN:
0883-2927.

Five decades of sediment core data were compared to
determine trends in pollution concentration in the
deltas of the Volga, Danube and Rhine rivers. The
Rhine sediments have remained the most polluted.

Wischmann, H.; Steinhart, H. The formation of PAH

oxidation products in soils and soil/compost
mixtures. Chemosphere. October 1997; 35 (8):1681-
1698. ISSN: 0045-6535.

Wrenn, Brian A., et al. Influence of tide and waves on

washout of dissolved nutrients from the
bioremediation zone of a coarse-sand beach:
application in oil-spill bioremediation. Spil/
Science & Technology Bulletin. 1997, 4 (2):89-98.
ISSN: 1353-2561.

A conservative tracer (LINO3) was applied to a
beach surface during full-moon spring tides and
during neap tides. The tracer was gone from the
beach in one day during the times of spring tide
application, but it remained for several days during
times of neap tide application.

Xie, G. B.; Barcelona, M. J.; Fang, J. S. Quantification and

interpretation of total petroleum hydrocarbons in
sediment samples by a GC/MS method and
comparison with EPA 418.1 and a rapid field
method. Analytical Chemistry. 1999; 71 (9):1899-
1904. ISSN: 0003-2700.

This paper presents three currently used methods
(GC/MS, conventional EPA 418.1, and a rapid field
method PetroFLAG) performed to quantify,
standardize and improve the comparability of total
petroleum hydrocarbon (TPH) data in sediment
samples.

Yamanaka, T.; Mizota, C.; Murae, T.; Hashimoto, J.

Currently forming petroleum associated with
hydrothermal mineralization in a submarine
caldera, Kagoshima Bay, Japan. Geochemical
Journal. 1999; 33 (6):355-367. ISSN: 0016-7002.

Yang, G. P.; Zhang, Z. B. Adsorption of dibenzothiophene

on marine sediments treated by a sequential
procedure. Journal of Colloid and Interface Science.
August 15, 1997; 192 (2):398-407. ISSN: 0021-9797.
Sorption isotherms for dibenzothiophene on both no
treatment and treated sediments were linear.
Nonlinear adsorption isotherms of dibenzothiophene
were observed on sediments treated with H202.

Yang, Y.; Miller, D. I.; Hawthorne, S. B. Solid-phase

microextraction of polychlorinated biphenyls.
Journal of Chromatography A. March 27, 1998; 800
(2):257-266. ISSN: 0021-9673.
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Yilmaz, K., et al. Polynuclear aromatic hydrocarbons

(PAHs) in the eastern Mediterranean Sea. Marine
Pollution Bulletin. 1998; 36 (11):922-925. ISSN:
0025-326X.

In the Mediterranean Sea, surface waters do not show
high levels of pollution, but the PAH pollution in the
sediments has increased over the 10 years examined.

Yin, X. C.; Zhang, L. M.; Li, Z. M. Studies on new

ampholytic cellulose derivative as clay-hydration
inhibitor in oil field drilling fluid. Journal of
Applied Polymer Science. October 31, 1998; 70
(5):921-926. ISSN: 0021-8995.

Acrylamide and dimethyldiallylammonium chloride
were grafted onto carboxymethyl cellulose to
produce a new ampholytic cellulose derivative for
use in drilling. This ampholytic cellulose derivative
has a hydration inhibitive property.

Yuste, L.; et al. Characterization of bacterial strains able to

Zakaria,

Zanardi,

grow on high molecular mass residues from crude
oil processing. FEMS Microbiology Ecology. 2000;
32 (1):69-75. ISSN: 0168-6496.

Soil was contaminated with a number of high
molecular mass compounds, including PAHs, to
determine if bacteria could degrade the compounds.
Seven bacterial strains were identified as being
capable of degrading long-chain-length alkanes, but
not PAHs. Some strains however, were able to
degrade pure napthalene, when the napthalene was
the sole source of carbon and energy.

M. P.; et al. Oil pollution in the Straits of Malacca,
Malaysia: Application of molecular markers for
source identification. Environmental Science &
Technology. 2000; 34 (7):1189-1196. ISSN: 0013-
936X.

This paper examines the utility of triterpanes as a
biomarker compound, to identify the source of oil
spills in the Straits of Malacca. Middle East crude
oils, South East Asian crude oils, tarballs, sediments,
and mussels were analyzed to determine the exact
source of the spills.

E.; Bicego, M. C.; Weber, R. R. Dissolved/dispersed
petroleum aromatic hydrocarbons in the Sao
Sebastiao Channel, Sao Paulo, Brazil. Marine
Pollution Bulletin. 1999; 38 (5):410-413.

A monitoring program at Sao Sebastiao Channel, Sao
Paulo, Brazil, was conducted in terms of
dissolved/dispersed petroleum aromatic hydrocarbons
(DDPAH) in water analyzed by fluorescence
spectroscopy. The study was conducted to establish a
baseline data for the area and verify the petroleum
hydrocarbon influence from the oil terminal and other
human activities over the channel.
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Zanardi, E.; et al. Distribution and origin of hydrocarbons
in water and sediment in Sao Sebastiao, SP,
Brazil. Marine Pollution Bulletin. 1999; 38 (4):261-
267. ISSN: 0025-326X.
Dissolved/dispersed petroleum hydrocarbons
(DDPH) found in surface water and bottom
sediments samples taken from the Sao Sebastiao
Channel were influenced by anthropogentic
activities.

Zhang, Y. M.; Maier, W. J.; Miller, R. M. Effect of
rhamnolipids on the dissolution, bioavailability
and biodegradation of phenanthrene.
Environmental Science & Technology. August 1997,
31 (8):2211-2217. ISSN: 0013-936X.

A monorhamnolipid and a dirhamnolipid surfactant
were tested, and both were found to increase the
solubility and enhance the rate of Phenanthrene
biodegradation.

Zinjarde, S. S.; Pant, A_; Deshpande, M. V. Dimorphic
transition in Yarrowia lipolytica isolated from oil-
polluted sea water. Mycological Research. May
1998; 102 (Part 5):553-558. ISSN: 0953-7562.

The yeast form of Y. lipolytica degraded the aliphatic
fraction of crude oil and alkanes under aerobic
conditions.

Zylstra, G. J.; Kim, E. Aromatic hydrocarbon degradation
by Sphingomonas yanoikuyae B1. Journal of
Industrial Microbiology & Biotechnology.
November-December 1997; 19 (5/6):408-414. ISSN:
0169-4146.
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Albright, James N.; Dreesen, Donald S. Microhole

technology lowers reservoir exploration,
characterization costs. Oil & Gas Journal. 2000; 98
(2):39-41. ISSN: 0030-1388.

This article examines some of the rationale, benefits,
and sources of cost reduction for the new
development of technology to drill small-diameter
boreholes with micro-instrumentation, for both
exploration and instrumentation access.

Ali, Syed A.; Henry, L. R.; Darlington, J. W.; Occapinti, J.

New filtration process cuts contaminants from
offshore produced water. Oil & Gas Journal.
November 2, 1998; 96 (44):73-78. ISSN: 0030-1388.
A two-part filtration process of Crudesorb technology
and a polymeric resin has been shown to effectively
reduce oil and grease in offshore-discharged water
produced during offshore drilling.

Ali, Syed A., et al. Offshore frac packs benefit from

Allen. J.

seawater-based borate fluid. Oil & Gas Journal.
Sept. 28, 1998; 96 (39):49-62. ISSN: 0030-1388.
Seawater-based frac fluids are replacing freshwater
frac fluids in offshore drilling in high-permeability
sands. Operators are installing more probes to
monitor sand and erosion.

Flow assurance-developing technology. Sea
Technology. 1999; 40 (4):25-31. ISSN: 0093-3651.
Deepwater offshore fields are being developed at
increased stepout distances, which also create a
challenge in cold-water environments. A new
commercial fiber-optic temperature/pressure
technique with new reservoir/well management
methodology abets a flow-assurance procedure for
deepwater production which is critical to the success
and economic operations of the production system.

An, Chang-Fa; Brown, H. M.; Goodman, R. H.; Clavelle, Eric.

Animation of boom failure processes. Spill Science
& Technology Bulletin. 1996; 3 (4):221-224. ISSN:
1353-2561.

Images are obtained from a graphical output of
numerical modelling using a computational fluid
dynamics (CFD) program, Fluent, which is a useful
tool for demonstrating oil-water flow around a boom
and boom failure process.

Anderson, Roger N. Oil production in the 21st century.

Scientific American. March 1998; 278 (3):86-91.
ISSN: 0036-8733.

The article discusses four advances in locating and
retrieving oil deposits: Tracking subterranean oil in
4-D, Injecting liquid carbon dioxide to raise oil
levels, directional drilling with sensors and deep
water drilling.
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Barrau, J. Profile indicator helps predict pipeline holdup,
slugging. Oil & Gas Journal. February 21, 2000; 98
(8):58-62. ISSN: 0030-1388.

The pipeline Profile Indicator (PI) constitutes an
additional engineering tool to be used from
conceptual design to operational studies of
multiphase pipelines. This technology has been
developed quantitatively to characterize pipelines
based on the propensity of their profiles to induce
liquid holdup.

Barsamian, Ara; Whitehead, Richard. Statistical method used
to estimate refining tankage. Oi! & Gas Journal.
February 28, 2000; 98 (9):51-53. ISSN: 0030-1388.
By using a statistical risk simulator program,
estimation of needed storage capacity results in
significant savings in capital expenditures for
building new tanks and lines. It also increases the
throughput of an existing facility by maximizing the
efficiency of its use.

Birkeland, Reidar; Lilleland, S. E.; Johnsen, R.; Braaten, N. A.
Erosion monitoring manages sand production. O:/
& Gas Journal. Sept. 28, 1998; 96 (39):64-71. ISSN:
0030-1388.
On-line sand monitoring systems can be mounted on
subsea christmas trees and help reduce damage to
processing equipment due to sand intake. On-line
sand monitoring systems can establish optimum flow
rates with regards to tolerable sand production during
initial well testing.

Blomberg, E.; Claeson, C. M. Oil spill clean-up technologies
for rivers, ports and sheltered waters. Part I -
hydrodynamic circus. Spill Science & Technology.
1997; 4 (1):45-53. ISSN: 1353-2561.

The article describes the circus, an oil spill control
and recovery device suitable for use in fast flowing
rivers and mobile sweep operations. The circus can
be used as a stationary system in currents up to 4
knots, and as a sweep system with jibs advancing at 3
knots.

Blondina, Gloria J., et al. A modified swirling flask efficacy
test for oil spill dispersants. Spill Science &
Technology Bulletin. 1997; 4 (3):177-185. ISSN:
1353-2561.

The state of California has modified the EPA's
Swirling Flask Test procedure and implemented it as
the standard method for evaluating dispersant
effectiveness on petroleum products found in coastal
waters. The modifications include the use of a closed
test vessel, gas chromatography chemical analysis
and correction for dispersant contribution.
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Bodenhamer, Kevin C.; Laguens, J. P. New gulf pipeline
begins feeds to Louisiana processing. Oi/ & Gas
Journal. Oct. 19, 1998; 96 (42):73-78. ISSN: 0030-
1388.

The Discovery pipeline, ranking as the deepest 30-
inch line in the gulf, brings wet gas from Gulf of
Mexico producers' offshore Louisiana to processing
and marketing onshore.

Bouzige, M.; Pichon, V.; Hennion, M. C. On-line coupling of
immunosorbent and liquid chromatographic
analysis for the selective extraction and
determination of polycyclic aromatic
hydrocarbons in water samples at the ng 1(-1)
level. Journal of Chromatography A. October 9,
1998; 823 (1/2):197-210. ISSN: 0021-9673.

An immunoaffinity chromatography method was
developed for selective extraction of PAHs from
water samples.

Boyadjieft, George. Computers, automation, and offsite
personnel to operate tomorrow's rigs. Oil & Gas
Journal. 1999; 97 (50):46-58. ISSN: 0030-1388.
As computers, automation, and offsite personnel
become more prevalent in the 21st century for the
operations of oilrigs, predictions for traditional
support by humans will become less common.

Brandvik, P. J.; Daling, P. S. Optimizing oil spill dispersants
as a function of oil type and weathering degree: a
multivariate approach using partial least squares
(PLS). Chemometrics and Intelligent Laboratory
Systems. August 24, 1998; 42 (1/2 Sp. Iss.):73-91.
ISSN: 0169-7439.

Characterization of oil type and weathering degree by
principal component analysis was used in the partial
least squares algorithm to predict optimized
dispersant composition.

Brandvik, P. J.; Daling, P. S. Optimization of oil spill
dispersant composition by mixture design and
response surface methods. Chemometrics and
Intelligent Laboratory Systems. August 24, 1998; 42
(1/2 Sp. Iss.):63-72. ISSN: 0169-7439.

The combined use of mixture design and response
surface methods was verified as an appropriate
dispersant optimization technique.

Brown, Carl E.; Nelson, Robert D.; Fingas, Mervin F.
Recovery of the Irving Whale Oil Barge:
overflights with the laser environmental airborne
fluorosensor. Spill Science & Technology Bulletin.
1996; 3 (4):231-234. ISSN: 1353-2561.

Using the real-time laser environmental airborne
fluorosensor to detect leaks during a barge recovery
operation, radar operators were able to radio spill
response personnel on the surface with the locations
of the spills.
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Brown, Carl E., et al. Laser fluorosensor overflights of the
Santa Barbara oil seeps. Spill Science &
Technology Bulletin. 1996; 3 (4):227-230. ISSN:
1353-2561.

The laser environmental airborne fluorosensor
(LEAF) is able to discriminate between non-
fluorescing, biogenic oils produced by kelp and
fluorescing petroleum oils.

Brown, H. M.; Goodman, R. H.; An, Chang-Fa; Bittner, J.
Boom failure mechanisms: comparison of channel
experiments with computer modelling results.
Spill Science & Technology Bulletin. 1996; 3 (4):217-
220. ISSN: 1353-2561.

The computer simulated measurements of boom
failure mechanisms compared very well with actual
measurements taken from channel experiments.

Biinting, U.; Karlitschek, P. Mathematical model for
optimum fiber optic probe design and
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